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Curriculum

1. Description of the discipline, its purpose, subject of study and learning outcomes

The discipline "Organization of research and innovation" studies a set of interconnected systems that
make up the organization of research and innovation and the formation of effective strategies for
personnel management, as one of the ways to improve the results of enterprise management in
information technology.

The purpose of the discipline is to form higher competencies in higher education students:

- Ability to critically analyze, evaluate and synthesize new and complex ideas in software engineering.

- Ability to develop and implement software projects, including their own research, which provide an
opportunity to rethink existing and create new holistic knowledge.

- Ability to critically rethink existing software engineering technologies and track trends.

- Ability to develop technical documentation for research projects.

- Ability to design scientific reports and publications on research in accordance with existing standards and
norms of academic integrity.

- Ability to search, process and analyze information from various sources.

- Ability to critically analyze, evaluate and synthesize new and complex ideas.

- Ability to rethink existing and create new holistic knowledge and / or professional practice and to solve
significant social, scientific, cultural, ethical and other problems.



- Ability to expand the boundaries of knowledge using the results of original research.

- Ability to ensure continuous self-development and self-improvement, responsibility for the development
of others in the professional field, adhering to pedagogical ethics, the rules of academic integrity in
scientific and pedagogical activities.

- Ability to use adequate methods of effective interaction with representatives of different groups (social,
cultural and professional).

- Ability to work in a team, form positive relationships with colleagues, communicate with the general
scientific community and the public in the field of software engineering.

- Ability to lead in the initiation and implementation of complex innovative international projects.

Subject of academic discipline: methods of organization of scientific and innovative activity; ways to
increase the competitiveness of products in domestic and foreign markets; preservation of scientific and
technical potential.

As a result of studying the discipline, applicants for higher education will acquire the following general
program learning outcomes:

- Deeply understand the general principles and methods of software engineering, as well as research
methodology, apply them in their own research in the field of software engineering and in teaching
practice.

- Have advanced conceptual and methodological knowledge in software engineering and at the
boundaries of subject areas, as well as research skills sufficient to conduct scientific and applied research
at the level of modern world achievements in the field, gaining new knowledge and / or innovation.

- Freely present and discuss with experts and non-specialists the results of research, scientific and applied
problems of software engineering in state and foreign languages, qualified to reflect the results of research
in scientific publications in leading international scientific journals.

- Be able to develop new and improve existing models, methods, tools in the field of software engineering,
which ensure the development of technologies for software development and use.

During the study of the discipline "Organization of scientific and innovative activities" are used:

- method of problem-oriented learning;

- active learning strategy, according to which the teacher's communication with graduate students is
carried out through surveys, independent, tests, tests, etc .;

- personality-oriented development technologies based on active forms and methods of learning (team-
based learning), pair work (think-pair-share), brainstorming, etc.);

- heuristic methods (methods of creating ideas, methods of solving creative problems, methods of
activating creative thinking).

Pedagogical practice in the system of higher education at the third educational and scientific level is a
component of professional training for scientific and pedagogical activities and is a type of practical
activity of graduate students involving participation in the organization and implementation of teaching
activities in higher education. research work. During pedagogical practice, students of higher education
develop their own style of pedagogical activity. Pedagogical practice promotes the development of
professional self-awareness, culture of communication, the formation of theoretical, practical and
personal-motivational components of professional competence of trainees. The formation of practical
skills and abilities of the graduate student is carried out during lectures, practical, laboratory classes, the
organization of independent work of higher education. During this practice there is an opportunity to test
the results of research conducted by graduate students during the writing of the dissertation.

The object of practice is the real interaction of participants in the pedagogical process.

Subject - patterns, techniques, methods and methods of this interaction, due to its goals, objectives and
content.

The purpose of pedagogical practice is to provide graduate students with the following competencies:

- Ability to carry out and organize scientific and pedagogical activities in higher education using the latest
pedagogical approaches and practices, including information technology in the educational process, to
diversify teaching methods in order to better perceive the material.



- Ability to ensure continuous self-development and self-improvement, responsibility for the development
of others in the professional field, adhering to pedagogical ethics, the rules of academic integrity in
scientific and pedagogical activities.

As a result of pedagogical practice, applicants for higher education will acquire the following program
learning outcomes:

- Have modern methods of teaching in higher education, be able to teach

professionally-oriented disciplines of the specialty on the basis of systematic, methodological knowledge
of the specialty and the results of scientific research using basic knowledge of pedagogy and psychology
of higher education.

- Know the basics of planning the educational process in higher education, tasks and functions of research
and teaching staff, requirements for the preparation of documentary support of the educational process,
have skills in organizing pedagogical activities, planning classes.

- Develop content, structure educational material, choose methods of teaching and control, monitor and
evaluate learning outcomes and correct the educational process during teaching, know the psychological
and didactic foundations of the learning process, taxonomy of learning objectives and methods of
enhancing cognitive activity of students.

- Have advanced conceptual and methodological knowledge in software engineering and at the
boundaries of subject areas, as well as research skills sufficient to conduct scientific and applied research
at the level of modern world achievements in the field, gaining new knowledge and / or innovation.

- Freely present and discuss with experts and non-specialists the results of research, scientific and applied
problems of software engineering in state and foreign languages, qualified to reflect the results of research
in scientific publications in leading international scientific journals.

2. Prerequisites and postrequisites of the discipline (place in the structural and logical scheme of
education according to the relevant educational program)

The discipline "Organization of scientific and innovative activities" requires knowledge of the disciplines of
PhD degree in specialty 121 "Software Engineering".

3. The content of the discipline

SECTION 1

Topic 1. Theoretical and methodological principles of innovation.
Topic 2. Innovative processes as an object of organization and management.
Topic 3. Forms of innovation.

Topic 4. Comprehensive assessment of the effectiveness of innovation.
Modular test work.

Test.

SECTION 2

Topic 5. Science and research. Research technology.

Topic 6. Scientific publications.

Topic 7. Types of research work.

Modular test work.

Exam.



PRACTICAL TRAINING

1. The essence and prerequisites for the development of innovation in business structures.
2. Management of research and development work.

3. Organization of management and regulation of innovation program implementation.
4. Organization of research work in a higher education institution.

5. The use of software for mathematical modeling and validation of scientific results

6. Publication of scientific results. Mechanisms for evaluating the results of scientific activities.

4. Training materials and resources

Basic literature:

1. AneliHikosa O. B.IlHHosauiliHuli ma iHeecmuuitiHuti meHeoxmeHm. HasyanbHuli nocibHuk / O. B.
AneliHikosa, H. M. lMpumyna — Kuie: [1IBH3 «YHisepcumem meHeOxmeHmy ocsimu», 2016. — 614 c.

2. bybeHkKo M.T. PezioHanbHi acnekmu iHHogayiliHo2o pozsumky : [moHoepadgia] / MN.T. bybeHko. — X.: HTY
«XIl», 2002. — 316 c.

3. BacuneHko B.O. IHHosauiliHUli meHedxmeHm : Hasy. nocib. / B.O. BacuneHko. — K.: LIY/1, ®eHikc 2003.
—-440c.

4. leeub B.M. IHHo8ayiliHi nepcnekmusu YKpaiHu / B.M. leeys, B.l1.CemiHomceHko. — X.: KoHcmaHma,
2006. -272c.

5. Innawexko C.M. YnpaeniHHA iHHosauyiliHum po3zsumkom / C.M. InasweHKo. — Cymu: YHigepcum. KH.,
2003. - 278 c.

6. OcHosU Memo0os102ii ma opaaHizauii Haykosux 0ocnidxceHs: Hasy. nocib. 014 cmydeHmis, KypcaHmis,
acnipaHmie i ad’toHmie / 3a ped. A.€. KoHsepcbKkozo. — K.: LleHmp yubosoi nimepamypu, 2010. — 352 c.

7. Dharmapalan B. Scientific Research Methodology / B. Dharmapalan. — Alpha Science, 2012. — 250 p.

8. EKoHOMI4YHi 0ocnidmuceHHs (Memooosoeis, iHcmpymeHmapil, opeaHizauis, anpobayia): Hasy. nocibH.;
3a ped. A.A. Maszapaki. — K.: Kuis. Hay. mopa.-eKoH. yH-m., 2010. — 280 c.

9. lemKiscoKuli A.B. OcHo8U Memo0os02ii HayKogux 00CiOHeHb: HAaaY. NocibH. / A.B. Aemkiecokud, I1.1.
Besyc. — K.: Akad. myHiuyun. ynp., 2012. — 276 c.

10. Prathapan K. Research Methodology for Scientific Research. / K. Prathapan. — Dreamtech Press, 2019.
—-272p.

11. Kpayc H.M. Memodosozia ma opeaHi3ayia HayKosux 00CAiOH(eHb: HABY.-Memoo. nocibH. / H.M.
Kpayc; NMonmas. Hay. mexH. yH-m im. 0. KoHOpamioka. — lNoamasa : OpisHa, 2012. — 180 c.

12. Pabuili B. A. Teopia noxubok sUMipto8aHb: HA8Y. NocibHUK / A. B. Pabuiti, B. B. Pabuili ; M-eo oceimu i
HayKu YKpaiHu, Hay. 2ipH. yH-m., 2006. — 165 c.

Additional literature:

13. Khine M.S. Advances in Nature of Science Research: Concepts and Methodologies/ M.S. Khine. —
Springer, 2012. — 268 p.

14. KpywenosHuybka O.B. Memo0os02ia ma op2aHi3ayis HayKosux 00cnioxeHsb : Hasy. nocibH. / O.B.
KpywenbHuybka. — K.: KoHdop, 2003. — 192 c.



15. H MoyepHuli C B. Memodosozia ekoHomiyHo20 docnioreHHA / C.B. MoyepHuli. — /lbsig: Caim, 2001.
—416c.

16. [MoHomapeHko B.C. AHani3 OaHUX y OO0CNIOMEHHA COYianbHO-eKoHOMiYHUX cucmem / B.C.
MoHomapeHrko, /1.M. Manspeus. — X.: BA] "IH}EK", 2009. — 432 c.

17. binyxa M T. Memoodonozia HayKkosux docnioxceHs / M.T. binyxa. — K.: ABY, 2002. — 480 c.
18. Marik B. “When Should a Test Be Automated?”, Testing Foundations, 1998, pp.1-20.

19. Su KnumeHiok O.B. Memodonozia ma memoou HayKoso2o 00CAiOHEHHA: Hae4. nocibH. / O.B.
KnumeHnrok. — K.: Mineriym, 2005. — 186 c.

20. Khine M.S. Advances in Nature of Science Research: Concepts and Methodologies/ M.S. Khine. —
Springer, 2012. — 268 p.

21. KpywensHuybka O.B. Memodonozia ma opaaHizayia HayKosux 00cCidxceHs : Hag4. nocibH. / O.B.
KpywenvHuybka. — K.: KoHoop, 2003. — 192 ¢

22. [loHomapeHko B.C. AHani3 0aHUXx y 00CAIOMEHHA coyianbHO-eKoHoMiYHUx cucmem / B.C.
MoHomapeHko, /.M. Mansapeus. — X.: BA "IHHKEK", 2009. — 432 c.

23. binyxa M T. Memodonozis Haykosux docnioxceHs / M.T. binyxa. — K.: ABY, 2002. — 480 c.

24. KnumeHiok O.B. Memo00s02id ma Memoou HayKo80o20 00Ci0MeHHA: Hasy. nocibH. / O.B. KnuMeH!oK.
—K.: MineHiym, 2005. — 186 c.

Educational content

5. Methods of mastering the discipline (educational component)

Lectures

Ne Type of educational activity Description

Section 1

Topic 1. Theoretical and methodological principles of innovation.

1 Lecture 1. Essential characteristics | The essence, objects and subjects of innovation. Stages,
of innovations and innovation | stages and models of the innovation process.
processes. Classification of innovations. Life cycle of innovations.

Tasks on self-study: Formation and current trends in
innovation.

Topic 2. Innovative processes as an object of organization and management

2 Lecture 2. Formation and current | The theory of cyclical economic development.
trends in the development of | Innovative theories of technological change. Theories
innovation and business theories. of technocratic society. Modern concepts of innovative
development. Innovative type of development.

Tasks on self-study: The essence and classification of
innovations.




Lecture 3. Features of creating
innovations and forming demand
for them.

Conditions for the emergence of demand for
innovation. Planning and organization of new product
creation. Types of demand for innovation and factors
influencing it.

Tasks on self-study: planning and organizations to
create a new product.

Topic 3. Forms of innovation

4 Lecture 4. Innovation policy of the | The essence and objectives of innovation policy of the
enterprise. enterprise. Principles of innovation policy formation.
Components of innovation policy.
Tasks on self-study: types of demand for innovation
and factors influencing it.
5 Lecture 5. Update of technical and | Machinery and technology are components of the

technological base

enterprises.

technical and technological base of the enterprise.
Technical development and indicators of the technical
level of the enterprise. Restoration and improvement of
technical and technological base of the enterprise.

Tasks on self-study: the essence and objectives of
innovation policy of the enterprise.

Topic 4. Comprehensive assessment of the effectiveness of innovation

6

Lecture 6. Innovation process
management system and modern
organizational forms
implementation of innovations.

Innovation as an object of management. Tasks of the
innovation management system. Strategic
management of innovation.

Operational management of innovation.

Tasks on self-study: preparation for MCR.

Modular test work

Section 2

Topic 5. Science and research. Research technology

7

Lecture 7. Science and research.
Research technology.

The emergence and evolution of science. Theoretical
and methodological principles of science. Types and
features of scientific research. Methodology and
research methods. Organization of scientific activity in
Ukraine. General characteristics of research processes.
Formulation of the research topic and definition of the
working hypothesis. Defining the purpose, objectives,
object and subject of research. Execution of theoretical
and applied research. Preparation of a report on the
research work performed.

Tasks on self-study: levels of scientific and scientific-
technical activity.




Lecture 8. Theory of errors in a
scientific experiment

Exact and approximate numbers. Sources of errors.
Classification of errors. Errors of measured values.
Systematic errors. Random errors. Elements of error
theory. Calculation of errors during direct
measurements. Rounding error. Absolute and relative
errors of measured values. Calculation of absolute and
relative errors in indirect measurements. Rounding
rules in approximate calculations. Decimal notation of
approximate numbers.

Significant number numbers. A really significant figure.
The relationship between the number of valid
characters and the error of the number.

Function error. Errors of sum, difference and product.
Computational experiment and its main stages. The
concept of stability and correctness. Examples of
calculation of errors based on the results of
measurements of the studied values.

Tasks on self-study: certification and professional
development of researchers.

Lecture 9. Modeling in research.
Visualization of research results.

Modeling as a method of scientific knowledge.
Features of application of the scientific method of
mathematical modeling. Features of scientific
observations and measurements. Randomness and
uncertainty in research. Checking the adequacy of
models. Classification of mathematical models. Areas
of scientific visualization. Computer modeling.
Visualization of information. Interface and perception
technology. Surface rendering. Volume rendering.
Three-dimensional visualization.

Tasks on self-study: forms of development of scientific
knowledge.

Topic 6. Scientific publications

10

Lecture 10. Scientific publications.
Use of specialized publishing
systems.

Bibliographic apparatus of scientific research. Types of
scientific publications. Scientific monograph. Scientific
Article. Abstracts of the scientific report. Scientific
report (presentation). Rules of registration of
publications. Rules for compiling a bibliographic
description for bibliographies and sources. Rules of
bibliographic  description of certain types of
documents. Examples of bibliographic description of
certain types of documents. Location of bibliographic
descriptions in bibliographies. Rules for quoting and
bibliographic references in the texts of scientific and
educational works. Search for scientific publications for
publication based on research results.

Tasks on self-study: methods of analysis and processing
of statistical information.




11 Lecture 11. Types of research work.
Preparation

dissertation work.

Research work in a higher education institution.
Participation of graduate students in the research of
graduating departments. Participation in scientific
conferences, symposiums, forums. Participation in
thematic scientific schools, internships, exchange of
experience. Implementation of research results in the
practical activities of organizations, enterprises and
firms. General characteristics of the dissertation of OS
"Doctor of Philosophy". The sequence of dissertation
work

OS "Doctor of Philosophy". Preparatory stage of work
on the dissertation. Work on the text of the
dissertation. Registration of dissertation work.

Tasks on self-study: information resources and
technologies in research.

Topic 7. Types of research work

12 Lecture 12.  Participation in
scientific projects, grants, academic
mobility programs.

Features of financing scientific activity in Ukraine and
abroad. Participation in research projects (R&D) at the
expense of the state budget of Ukraine. The main
selection criteria and requirements for participants in
the competition of research projects of the Ministry of
Education and Science of Ukraine. Joint international
research projects under the auspices of the Ministry of
Education and Science of Ukraine. Grants - as a
mechanism for targeted funding for a specific area of
research. Grants and research support funds. Academic
mobility. Academic mobility programs: ERASMUS +,
Mitacs Globalink Research Internship, German
Academic Exchange Service DAAD, Fulbright Research
and Development, etc. Participation in competitions to
finance academic mobility.

Tasks on self-study: procedures for reviewing and
preparing for the defense of works.

Modular test work

Practical training:

Ne Type of educational activity

1 Practical activity 1. The essence and prerequisites for the development of innovation in
business structures

2 Practical activity 2. Management of research and development work.

3 Practical activity 3. Organization of management and regulation of innovation program
implementation.

4 Practical activity 4. Organization of research work in a higher education institution




5 Practical activity 5. The use of software for mathematical modeling and validation of scientific
results.
6 Practical activity 6. Publication of scientific results. Mechanisms for evaluating the results of
scientific activities.
6. Self-study

The discipline "Organization of scientific and innovative activities" is based on independent preparation
for classroom classes on theoretical topics.

Ne | Topic for self-study Hours Reference

Section 1

1 Preparation to the lecture 1 Formation and current trends in | 5 1,34
innovation.

2 Preparation to the lecture 2. The essence and classification of | 4 1,3
innovations.

3 Preparation to the lecture 3. Planning and organization of new | 4 1,3
product creation.

4 Preparation to the practical activity 2. Types of demand for | 4 1,3
innovation and factors influencing it.

5 Preparation to the lecture 4. The essence and objectives of the | 4 1,3
innovation policy of the enterprise.

6 Preparation to the practical activity 3. Principles of formation | 4 1,3
of innovation policy of the enterprise.

7 Preparation to the lecture 5. Concepts, tasks, subjects and | 4 1,3
objects of innovation management.

8 Preparation to the lecture 6. Development of the concept of | 4 1,3
innovation strategy.

9 Preparation for the module test on all material of the module. | 10 1-5, 13-19

Section 2

10 | Preparation to the lecture 7. Levels of scientific and scientific- | 5 6, 8-9
technical activity.

11 | Preparation to the lecture 8. Certification and advanced | 4 6, 8
training of researchers.

12 | Preparation to the lecture 9. Forms of development of | 4 6, 8
scientific knowledge.

13 | Preparation to the lecture 10. Methods of analysis and | 4 6, 8
processing of statistical information.

14 | Preparation to the lecture 11. Information resources and | 4 6, 8
technologies in research.

15 | Preparation to the practical activity 5. Bibliographic |4 6,8
description of sources used in research.




16 | Preparation to the lecture 12. Procedures for reviewing and | 4 6, 8
preparing for the defense of works.

17 | Preparation to the practical activity 6. The procedure for | 4 6, 8
identifying and establishing the facts of violation of academic
integrity

18 | Preparation for the module test on all material of the module | 10 6-12, 20-24

Policy and control

7. Policy of academic discipline (educational component)

e Attendance at lectures and practical classes is a mandatory part of studying the material.

e At the lecture the teacher uses his own presentation material; uses Google Drive to teach the
material of the current lecture, additional information, etc .; the solution of modular control work is
downloaded to Google Drive; at lectures it is forbidden to distract the teacher from teaching the material,
all questions, clarifications, etc. students ask at the end of the lecture in the allotted time.

e Modular test is written in a lecture without the use of aids (mobile phones, tablets, etc.); the result
is uploaded to the file via Google form to the appropriate directory of Google disk.

Incentive points are awarded for:

e incentive points are set for: solving problems in face-to-face practical classes; participation in
faculty and institute Olympiads in academic disciplines, participation in competitions, preparation of
reviews of scientific papers, etc. Number of encouraged points not more than 1;

e gctive work at lectures - the number of encouraged points is not more than 8.

Attendance and assignments are a mandatory component of the assessment for which points are
awarded.

Adherence to the policy of integrity.

Postgraduate students who have not completed the internship program, or whose work is defined
as unsatisfactory, are obliged by the decision of the Faculty Council to repeat the internship without
interruption, or in accordance with the Regulations on training of scientific, pedagogical and scientific staff
approved by the Cabinet of Ministers March 19, 1999 No. 309, subject to expulsion from graduate school
of the university.

8. Types of control and rating system of assessment of learning outcomes (RSO)

During the semester, graduate students perform 6 practical tasks. The maximum number of points for
each lesson is 7 points.

Points are awarded:

7 points - a complete answer to the question during the defense (not less than 90% of the required
information), the practical task is performed correctly;

4-6 points - a fairly complete answer to the question during the defense (at least 75% of the required
information), the practical task is performed correctly;

2-3 points - incomplete answer to the question during the defense (not less than 60% of the required
information), minor errors in the practical task;

1 point - unsatisfactory answer and / or significant errors in solving a practical problem
Maximum number of points for practical classes:

7 points x 6 software = 42 points.



The task for the modular test consists of 5 questions, each evaluated by 10 points.
Criteria for evaluating each test question:

9-10 points - complete answer (not less than 90% of the required information), the task is solved
without errors, actions are justified;

7-8 points - a fairly complete answer (at least 75% of the required information), the problem is solved
without significant errors;

5-6 points - incomplete answer, in some problems there may be significant errors, but at least 60% are
solved correctly;

1-4 points - unsatisfactory answer (incorrect solution of problems), requires re-writing the work at the
end of the semester.

Maximum number of points for MCR:

10 points x 5 tasks. = 50 points.

The rating scale for the discipline is equal to:

Rc = Rpractice + Interrogation + RMKR =42 points + 8 points + 50 points = 100 points.

Calendar control: conducted twice a semester to monitor the current state of compliance with the
requirements of the syllabus.

At the first attestation (8th week) the student receives "credited" if his current rating is not less than
50% of the maximum number of points that a student can receive before the first attestation.

At the second attestation (14th week) the student receives "credited" if his current rating is not less
than 50% of the maximum number of points that a student can receive before the second attestation.

Semester control - exam.

Composition and evaluation criteria of the exam.

The exam task consists of 2 questions (tasks). Each question (task) is evaluated with 25 points.
Criteria for grading each exam question:

23-25 - complete answer, not less than 90% of the required information, performed in accordance with
the requirements for the level of "skills" (complete, error-free solution of the problem);

20-22 - sufficiently complete answer, not less than 75% of the required information, performed in
accordance with the requirements for the level of skills or there are minor inaccuracies (complete
problem solving with minor errors);

15-19 points - incomplete answer, not less than 60% of the required information, performed in
accordance with the requirements for the "stereotypical" level and some errors;

0 points - no answer or the answer is incorrect.
Maximum number of points for the exam:
25 points x 2 questions = 50 points.

The sum of starting points and points for the examination test is transferred to the examination grade
according to the table:



Table of correspondence of ratin

g points to grades on the university scale:

Number of pints Grades
100-95 Excellent
94-85 Very good
84-75 Good
74-65 Satisfactorily
64-60 Sufficiently
Less 60 Unsatisfactory
Admission conditions are not met Not allowed

Work program of the discipline

(Syllabus):

Developed by Professor, Ph.D., Prof. Barabash Oleg Volodymyrovych

Approved by department

(protocol Ne ___ from )

Resolved by Methodical commission of the faculty (protocol Ne __ from
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